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ABSTRACT 

Aircraft characteristics data are presented for use by civil 

engineers in the layout,  design, and evaluation of airfield pave- 

ment systems.   Aircraft dimensions, pertinent gross weights and 

performance data,  and landing gear configurations are presented in 

convenient reference tables. 

• 
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SECTION I 

INTRODUCTION 

This report presents, for eesy reference, USAF elrcreft cherecterlstics 

required by civil engineers In the leyout, design or eveluetlon of airfield 

pavement systems. 

Regardless of the type of pavement under consideration—rigid, flexible, 

prefebrlcated (mat), or bare earth--certain essential data are needed for design 

or analysis. The reference tables present aircraft dimensions, gross weights, 

performance data, and landing gear configurations necessary for such design. 

It should be emphasized that data extracted from Standard Aircraft 

Characteristics (Ref. 1) are not to be used for specific mission planning. 

The appropriate aircraft Technical Order should be consulted when information 

Is needed for this purpose. The data presented are, however, adequate for use 

in design or evaluation of airfield pavements. 

1 

1 
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SECTION II 

EXPLANATION OF AIRCRAFT CHARACTERISTICS TABLES 

-^ 
m 

1. AIRCRAFT (Col. 1, all tables). The basic mission symbol (bomber, fighter, 

cargo), design number, and series letter. The specific series chosen for each 

aircraft was based on the controlling dimension, gross weight, or performance 

data for the particular aircraft design number. (Ref. 2) 

2. WING SPAN (Col. 2, Table I). The overall distance from wing'tip to wing 

tip. "'" (Ref. 1) 

3. LENGTH (Col. 3, Table I). The overall distance from nose to tail. Including 
■ 

- ■ .  . • • 

radomes and antennae. (Ref. 1) 

4. HEIGHT (Col. 4, Table I). The distance from ground level to the top of the 

vertical stabilizer. (Ref. 1) 
f ■... ■ ■ 

5. TURNING RADIUS (Col. 5, Table I). The minimum radius of turn to keep all 

wheels (including outriggers) on the pavement. (Ref. 1, T.O.'s) 

6. MAXIMUM TAKEOFF GROSS WEIGHT (Col. 6, Table II). Maximum normal or overload 

weight, whichever is greater. The normal weight represents the weight suitable 

for frequent use with adequate safety. The overload weight represents high risk 

operation at minimum load factor and performance criteria during takeoff. 

(Ref. 1) 

7. BASIC MISSION TAKEOFF GROSS WEIGHT (Col. 7, Table II). The takeoff gross 

weight for the basic mission of the aircraft. The basic mission is generally 

specified such that similar aircraft may be compared as to mission capabilities. 

(Ref. I) 

8. BASIC WEIGHT (Col. 8, Table II). The empty weight plus trapped fuel and 

oil and all fixed armament and equipment for normal operation.      (Ref. 1) 

9. MAXIMUM LANDING GROSS WEIGHT (Col. 9, Table II).  The greatest weight 

established for landing by individual Technical Order or design limitations. 

(Ref. 1) 

10.  LANDING WEIGHT (Col. 10, Table II). The landing gross weight used to com- 

pute V.nding performance (Cols. 13, 14). It is designated as the basic mission 

landing weight for bombers and fighters and the first landing weight for the 

basic mission for cargo aircraft. (Ref. 1) 

2 
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11. TAKEOFF DISTANCE: GROUND ROLL  (Col.   11, Table III).    The ground roll required 

for the maximum takeoff gross weight (Col.  6),  on a hard-surface runway at standard 

sea level with no wind.    This is based on a lift-off speed of 110 percent of power- 

off stall speed, without ATO devices but with water-alcohol Injection, where 

applicable. (Ref.  1) 
t 

12. TAKEOFF DISTANCE; TO CLEAR A 50-FOOT OBSTACLE (Col. 12, Table III).  Tfie 

horizontal distance required from brake release to clearance of a 50-foot obstacle, 

for the maximum takeoff gross weight, or a hard-surface runway at standard sea 

level with no wind. This is based on a speed of 120 percent of power-off stall 

at the point of clearance, without A10 devices but with water-alcohol injection, 

where applicable. (Ref. 1) 

13. LANDING DISTANCE; GROUND ROLL (Col. 13, Table III). The landing ground roll 

required, for either the basic mission landing weight (bomber and fighter) or the 

first landing weight for the basic mission (cargo) on a hard-surface runway at 

standard sea level with no wind. Ground roll does not Include the use of 
4 available auxiliary braking devices such as parabrakes and reverse thrust. 

(Ref. 1) 

• 14.  LANDING DISTANCE; TO CLEAR A 50-FOOT OBSTACLE (Col. 14, Table III).  The 

ground distance required to land after clearing a 50-foot obstacle. This is based 

on landing weights of Col. 10, a hard-surface runway, standard sea level, and no 

wind. It ioes not include the use of available auxiliary landing devices. 

(Ref. 1) 

15. TREAD (Col. 15, Table IV). The center-to-center distance between the main 

gear tires for single-wheel trucks or between the centrolds of the main gear tires 

for multiple-wheel trucks. (Ref. 3) 

16. WHEELBASE (Col. 16, Table IV). The center-to-center distance between the 

centrold of the main gear trucks and the nose (or tall) gear. (Ref. 3) 

17. MAIN GEAR CONFIGURATION (Col. 17, Table IV).  Either single (S), Twin (T), 

single-tandem (ST), twin-tandem (TW-TA), or twin-twin (TW-TW), as pictured in 

» Figure 1. 

18. MAIN GEAR TRUCK DISTANCE "C"  (Col. 18, Table IV). As defined In Figure 1 

'          for the truck configuration concerned. (Ref. 3) 

19. MAIN GEAR TRUCK DISTANCE "D"  (Col. 19, Table IV). As defined In Figure 1 

for the truck configuration concerned. (Ref. 3) 

3 
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(a)      Single  (S) 

(b)      Twin (T) 

-® 
 m 

(c)      Single Tandem (ST) 

(d)      Twln-Tandem (TW-TA) 

^Lt. 
% © " i 

(e)     Twln-TWln (TW-TW) 

*2 

-Ort ̂ +-0© 
m*m 

■ 

■ 

Figure 1.    Landing Gear Truck Configurations 
(+ indicates centroid of truck). 
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20. NOSE GEAR CONFIGURATION (Col. 20, Table IV). As presented In Figure 1. 

21. NOSE GEAR DISTANCE "C" (Col. 21, Table IV). Same as for main gear.(Ref. 3) 

22. MAXIMUM PERCENTAGE OF GROSS WEIGHT ON BOTH MAIN GEAR (Col. 22, Table V). 

A percentage based on allowable center of gravity (CG) Units for Individual air- 

craft. For most aircraft this percentage occurs when the CG is at the limiting 

aft position. (Ref. 3) 

23. MAXIMUM STATIC WHEEL LOAD (Col. 23, Table V). The maximum takeoff gross 

weight (Col. 6) multiplied by the maximum percentage of gross weight on both 

main gear trucks (Col. 22); this quantity then divided by the number of wheels on 

both main gear trucks (rear main gear for B-47 and B-52), or 

Maximum Static Wheel Load ■ (Col. 6) x (col. 22) 
No. wheels on both main gear trucks ■ 

24. EQUIVALENT SINGLE-WHEEL LOAD (Col. 24, Table V). The load on a single wheel, 

of the same contact area as one wheel of a multiple wheel assembly, that produces 

a maximum deflection equal to that produced beneath the multiple wheel assembly. 

For this purpose the earth subgrade beneath the wheel load is assumed to be an 

elastic medium. A simplified procedure has been developed by the U.S. Army Water- 

ways Experiment Station, Vicksburg, Mississippi for determining equivalent single- 

wheel load.  This method is shown in Figure 2, and was used for data presented 

In Col. 24. (Ref. 4) 

25. TIRE PRESSURE (Col.  25, Table V).     The tire pressure for the maximum takeoff 

gross weight  (Col.  6). (Ref.  3) 

26. CONTACT AREA (Col.  26,  Table V).     Tire contact area for a fixed percentage 

of tire deflection is a constant.    As most aircraft tires are designed for a fixed 

percentage tire deflection (normally 32 percent),  the tire pressure must be varied 

with different wheel loads to provide this constant contact area.    For the purposes 

of this report,  tire contact area may be computed as the maximum static wheel load 

(Col.  23) divided by the tire pressure for this wheel load  (Col.  25), or 

Contact Area Col.  23 
Col.  25 

27.    FOOTPRINT WIDTH (Col.   27,  Table V).    Footprint width has been determined 

to be 

Footprint Width - .874/Contact Area 

which is based on an elliptical contact area having an aspect ratio of 1.6. 

(Raf. 4) 

5 
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28.  CYCLES PER COVERAGE (Col. 28, Table V). Based on the formula 

Coverage  TN (.75) 

where 

Cycle - one takeoff and one landing 

Coverage - sufficient passes of load tires in adjacent tire paths to cover 

a given width of pavement one time 

N - maximum number of tires (not paths) which on any one pass of the 

airplane can be totally within the traffic lane. (Include nose 

gear tires only if load per tire is greater than 50 percent of 

the load per tire on the main gear). 

T - one footprint width (inches) (Col. 27) 

W - width of traffic lane. This width is dependent on the footprint 

width, lateral traffic distribution width*, and the c-c spacing 

of adjacent tire paths. The footprint width is defined above, 

and the lateral traffic distribution width has been determined 

to be 40 inches for channelized traffic and 80 inches for 

nonchannelized traffic (80 inches was used in computations for 

Col. 28). All adjacent tire paths that have c-c spacings less 

than 40 (or 80) inches plus T are to be considered in deter- 

mining W.  The width of the traffic lane is thus 40 (80) inches 

plus one footprint width, plus the c-c distance between the 

outermost tire paths being considered. (Ref. 4) 

Example: 

Aircraft: KC-135A 

Gear is twin-tandem, so 

N - 4 

c-c spacing - 36 inches (Col. 18) 

T - 13.3 inches (Col. 27) 

Thus 
W - 80 + 13.3 + 36 - 129.3 inches 

and therefore 
« 

Cycles       129.3     - ,. 
Coverage ' (13.3) (4) (.75) " J-^ 

Width within which the center lines of all aircraft tend to remain 75 percent 
of the time in traveling along a pavement. 

7 
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• 
TABLE I. DIMENSIONS 

AIRCRAFT 

W 
Bomber 

B-26C 
B-kjE 
B-52H 
B-57B 
B-58A 
B-66B 

Fighter 
F-86H 
F-89J 
F-IOOC 
F-IOOF 
F-101A 
F-102A 
F-IOUA 
F-IOUC 
F-105F 
F-106B 
F-111A 
F-4C 
F-5A 

Cargo 
C-U7D 
C-5UG 
C-970(KC) 
C-118A 
C-119G 
C-121G 
C-123B 
C-12UC 
C-13QE 
HC-130H 
C-131E 
C-133B 
C-135A 
KC-135A 
C-lUOA 
C-lUA 
C-lk2& 

WING SPAN 

ft 
727 

71.5 
116.0 
I85.O 
6k.o 
56.8 
72.5 

39.1 
60.0 
38.8 
38.8 
39.7 
38.1 
a.9 
21.9 
3^.9 
38.3 
63.0 
38. u 
28.6 

95.0 
117.5 
iia.2 
117.5 
109.3 
123.0 
110.0 
ilk.i 
132.6 
132.6 
105.3 
179.7 
130.8 
130.8 
53.7 

160.7 
67.5 

LENGTH 

ft 
T3T 

51.3 
107.1 
157.6 
65.5 
96.8 
75.2 

38.5 
53.8 
vr.8 
52.5 
67.u 
68.3 
5U.8 
5^.8 
67.0 
70.7 
jk.o 
58.2 
kl.2 

6k.k 
93.8 

110.3 
106.8 
86.5 

116.2 
76.2 

130.0 
97.8 

111.9 
79.2 

157.5 
13^.5 
136.2 
60.5 

1I+5.O 
58.2 

HEIGHT 

ft 
W 

19.0 
28.0 
UO.7 
lk.6 
31.U 
23.6 

15.O 
17.5 
15.5 
16.2 
18.0 
a.2 
13.5 
13.5 
20.5 
20.3 
17.2 
16.5 
13.2 

16.9 
27.5 
38.3 
29.1 
26.3 
2k.& 
3^-5 
U8.6 
38.U 
38.it 
28.1 
lt8.8 
Ur.7 
38.3 
20.5 
39.3 
25.8 

TURNING RADIUS» 

ft 
T5T 

* Minimum radius to keep all wheels on pavement. 

50.0 
Uk.O 

53-o 
29.0 

27.3 
27.3 
35.3 
24. U 
36.7 
36.7 
36.O 
25.3 

24.8 
23-7 

38.4 
4o.o 
39.2 
39.4 
32.0 
53.0 
29.0 
^2.0 
37.0 
37-0 
29.0 
79.0 
65.c 
65.0 
26.0 
5U.0 

«*» 

■ 
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TABLE II.    CEROSS WEIGHTS 

1 [    MAXIMUM 1   mit   • - 1      BASIC [    MAXIMUM 
!         LANDING» AIRCRAIT TAKEOFF !     MIL3I0N 1      WEIGHT LANDING 

TAKEOFF 

Kips Kips |        Kips Kips Kips      1 

(1)         " (6)          " (7)        " (8)         " (9) (10)    j 
1   Bomber 

B-26C 39.4 37.7 23.2 |     39.4 26.7 
B-UTE 230.0 226.0 8l.O 180.0 9h.O 
B-52H 1+88.0 1+50.0 172.2 270.0 193.8 
B-57B •     57.0 53.7 28.8 1+2.0 31.5 
B-58A 163.0 163.O 66.5 '     95.0 i       63.l       1 
B-66B 83.0 83.O 43.5 83.0 1+9.5       j 

1   Fighter 
P-86H 21+.3 21.9 11+.6 21+.3 1       16.2 
P-89J 47.7 1+5.6 27.0 1+0.3 1       31.7 
F-100C 35.6 32.5 20.3 35.6 v    22*5 
F-100F 37.8 3U.7 22.2 35.0 2I+.5 
F-101A 51.0 1+8.0 26.2 i+i+.o 29.1+ 
F-1Ü2A 31.3 28.2 19.5 28.2 22.1 
F-lOilA 24.8 22.6 12.9 13.8 15.0 
F-IO^C 27.9 22.1+ 13.2 16.0 15.2 
F-105F 5U.6 50.8 28.6 51.8 32.0 
F-106B          1 39-6 35.2 21+.9 36.8 28.0        | 
F-111A 
F-UC 59.1 ».* 28.5 1+0.0 33.6 
F-5A 19.9 19.1 8.6 19.9 10.9 

i 
1   Cargo 

C-U7D 33.0 33^0 18.2 33.0 30.9 
0-5^0 73-0 73.0          I 39.U 73.0 67.8 
C-970 (KG) 187.0 175.0 83.1 175.0 

108.0 
155.0 

1       C-118A          i 129.1+ 122.0 59.1 108.0 
C-119G 72.7 72.7 1+1.2 72.7 65.6 
C-121G 1U5.O 131+.1* 75.1 122.0 120.8 
C-123B 58.8 57.1             i 31.2 58.8 5^.0 
C-12UC 216.1+ 216.1+          ! 103.0 191+.5 191.71 

C-130E 175.O 151.2        1 71.5 175.0            | 133.3 
HC-130H        1 175.0 1U7.7       i 81.8 175.0            i 9J..1       | 
C-131E 60.5 55.9      i 33.U 50.7            i 51.2 
C-133B 300.0 300.0        1 123.6 281+.8            1 263.1 
C-135A 277.5 255.9 100.1 230.0            1 2il+.9 
KC-135A 300.8 300.8 99.1 222.0            | 207.7 
C-lUOA I+0.5 1*0.5 22.5 30.0 26.1. 
C-lUlA 316.6 266.0        1 136.3 316.1            1 235.6 
C-1U2A U3.7 38.5 21+.0 37.5            | 

^'3 

for "basic mission for cargo aircraft. 
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TABLE III.    IERFORMANCE« 

TAKEOFF TAKEOFF '    UNDING LANDING AIRCRAFT DISTANCE DISTANCE DISTANCE DISTANCE 

: 
GROUND ROLL CUR 50'  OBST GROUND ROLL CLR 50' OBST 

ft ft ft ft 
(1) ÜI) iaj 113; {Ul 

Bomber 
B-26C 381iO U660 uoo 2810 
B-VfE 10900 12550 1*600 5500 
B-5?H T^O 9580 2370 1*1*80 
B-57B 5900 7300 2350 3100 
B-5ÖA 7850 13700 2615 5285 
B-66B 6750 9350 3510 1*830 

Fighter 
F-86H 3130 U550 2950 3900 
F-89J U250 6300 2900 1)050 
F-100C 5575 7925 1*080 5500 
F-100F U320 6120 3550 5050 
F-101A 3800 5300 1*210 5150 
F-102A 2800 4390 21*50 5100 
F-IOUA U825 7690 3160 5310 
F-lOl^C 5140 8U00 3170 5320 
F-105F 5^50 7950 MOO 6370 
F-106B 3700 55^0 W60 5900 
F-111A 
F-UC U200 5090 3060 1*130 
F-5A 6750 8150 31*00 6000 

Cargo 
■ 

C-^7D 2900 5100 201*0 3210 
C-5UO 2080 3925 1720 29^0 
C-970 (KC) 8U00 10600 3390 1*690 
C-118A 5800 7500 2750 3710 
C-II90 3180 5U70 2235 2836 
C-121G Uooo 6300 2630 3730 
C-123B 3030 11850 1550 21*60 
C-124C 5520 7380 3200 1*525 
C-130E 3600 5275 1*150 5660 
HC-130H 3170 U650 181*0 2875 
C-131E 3580 5150 1770 2650 
C-133B 5040 56UO »*385 6160 
C-135A 8680 10270 31*70 5205 
KC-135A 9800 123U0 3350 5025 
C-lUOA 3670 5150 2050 2980 
C-lltlA 3900 1*830 1620 31*80 
C-ll|2A 70 300 - 

* For maximum tt ikeof f and landing weights as showi 1 in Cols. (6) and l( 10) respectiveJ y 
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TABLE IV.    UNDING GEAR CONFIGURATION» 

f AIRCRAFT TREAD 

(A) 

WHEELBASE 

(B) 

GEAR TRUCK CONFIGURATION : 

MAIN JOSE 

TYPE (0 w TYIE i     (c) 
• in in In in in 

(1) (15) (16) (17) (18) (19) (20) (21) 

Bomber 1 

B-26C 23^ l6l S ■ . S ' . 

B-l<7E NA U36 T 37.0 - NA - 

B-5?H NA 597 TW-W 62.Ü 37.0 NA - 

B-57B 189 171 S - • T 15.0 
B-58A l60 k8Q TW-TA 26.5 26.5 T ll*.0 
B-66B 130 330 S - - S • 

Fighter 
F-86H 100 196 S . - S - 

F-89J 263 137 S - - T 13.2 
P-100C 11*9 176 S - - T 7.3 
P-100F lk9 176 S - m T 7.3 

• F-101A 239 256 S - - T 9-5 
F-102A 174 269 S - - S • 

F-lQllA 106 181 s ~ - S * 

1 F-IOUC 106 181 s . - S - , 
w 

F-1G5F 208 285 s - - S - , 

F-106B 186 290 s - - T 9.0 
F-111A 120 293 s - - T 15.0 
F-l+C 215 279 s - - T 8.5 1 

F-5A 133 185 s ■ ™ S 

3argo 
C-U7D 220 kh6 s - - S - 

* 
C-SkG 296 329 T 29.0 • S IB 

C-970 (KC) 3^2 ^37 T 37.0 * T 19.0 
C-118A 296 klk T 30.7 - S 0 

C-1190 350 318 T 28.3 T 13.8 
C-121G 336 523 T 33.0 - T 30.0 
C-123B D5 288 S - - T .1.6.6 
C-12UC 1+10 357 T kk.O - T 27.0 
C-130E 171 388 ST - 60.0 T 22.0 
HC-130H 171 388 ST - 60.0 T 22.0 
C-131E 300 3lU T 26.0 - T 20.0 
C-133B 209 707 OW-TA 31.8 76.5 T 27.0 

I C-135A 265 5U8 W-TA 36.0 60.0 T 22.3 
KC-135A 265 5»*8 TW-TA 36.0 60.0 T 22.3 
C-140A M 2ha T lh.3 - T 10.6 

1 C-lUlA 210 ttf TW-TA 32.5 1*8.0 T 21.0 
C-1U2A 201 251 T 13.3 • T 1Ö.0 

*See Figure 1 for explanation of symbols. 

U 



ir~ 

AFWL-TR-65-206 

TABU! V.    PAVEMENT DFISIGN (EVALUATION) DATA 

MAXIMUM MAXIMUM EQUIVALENT TIRE CONTACT FOOT- CYLES 
AIRCKAPT $ WEIGHT STATIC SINGLE PRESSURE AREA PRINT m 

MAIN GRAB tfHEEL LOAD WHEEL LOAD WIDTH COVERAGE 

V Kips Kips PSI SQ. IN. IN. 
I   a:    . (22; (23! (21* (25: US ;27) m 
Bomber 
B-26C 81+.7 I6.7 I6.7 70 238 13.5 9.25 
B-l^TE 56.2* ale 66.3 230 280 ll*.6 2.25 
B-52H 55.0* 67.1 67.I 285 236 13.»* 2.85 
B-57B 9U.2 26.9 26.9 150 180 11.7 io.i<5 
B-58A 95.7 19.5 19.5 270 t2 7.1* 5.13 
B-66B 86.2 35.8 35.8 128 279 ll*.6 8.61* 

Fighter 
F-86H 93.U 11.3 11.3 ISO 63 6.9 16.8O 
F-89J 81.0 19.3 19.3 225 86 8.1 1U.50 
F-100C 91.9 16.U 16.1* 265 62 6.9 16.80 
F-100F 89.5 16.9 I6.9 270 63 6.9 16.80 
F-IOIA 88.8 22.7 22.7 290 78 7-7 15.20 
F-102A 90.0 1U.1 ll*.l 225 63 6.9 16.80 
F-10lfA 91.2 11.3 11.3 21*7 1*6 5.9 19.1*0 
F-IOUC 91.? 12.8 12.8 272 U7    . 6.0 19.22 
F-105F 85.8 23.u 23.1* 220 106 9.0 13.19 
1-1063 91.U 18.1 18.1 285 63 6.9 16.80 

11U 36.8 36.8 150 21*1* 13.6 9.18 
F-4C 87.8 26.0 26.0 255 102 8.8 13.1*5 
F-5A 86.2 8.6 8.6 210 1*1 5-6 20.35 

Cargo 
C-Vfl) 95-7 15.8 15.8 60 263 ll*.2 8.85 
C-5^G 93.5 17.1 18.8 77 ??? 13.0 6.25 
C-970(KC) 95.0 Mi.5 1*1*.5 180 2U7 13.8 6.31 
C-118A 97.0 31.^ 36.0 12I* 252 13.9 5.97 
C-119G 90.0 16.1+ 18.1* 80 205 12.5 6.1*3 
C-1210 95-5 3I+.6 38.2 130 266 IM 5.9U 
C-123B 83.8 2l*.6 21*.6 90 271* iM 8.69 
C-12UC 93-^ 50.6 62.2 79 61*0 22.1 U.29 
C-130E 95.7 1*1.9 U1.9 95 1*1*0 18.3 3.60 
HC-130H 95-7 1*1.9 1*1.9 115 361* 16.7 3.86 
C-131E 96.9 1U.7 16.1 90 163 11.2 7.00 
C-133B 96.7 36.3 U5.9 98 370 16.8 2o5 
C-135A 95.1 33.0 33.0 ll*3 230 13.3 3.2l4 
KC-135A 9U.3 35-5 35.5 155 230 13.3 j.a* 
Q-lkOk 86.3 8.8 9.0 205 ^3 5-7 u.72 
C-llOA 9U.lt 37-^ 37.1* 180 208 12.6 3.32 
C-1^2A 81.9 8.9 ll*.l U5 200 •   12,k 5.67 

*Rear truck for B-l*7 and B-52. 
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